Mechanical loading regulates NOS expression and activity in developing and adult skeletal muscle.
The hypothesis that changes in muscle activation and loading regulate the expression and activity of neuronal nitric oxide (NO) synthase (nNOS) was tested using in vitro and in vivo approaches. Removal of weight bearing from rat hindlimb muscles for 10 days resulted in a significant decrease in nNOS protein and mRNA concentration in soleus muscles, which returned to control concentrations after return to weight bearing. Similarly, the concentration of nNOS in cultured myotubes increased by application of cyclic loading for 2 days. NO release from excised soleus muscles was increased significantly by a single passive stretch of 20% or by submaximal activation at 2 Hz, although the increases were not additive when both stimuli were applied simultaneously. Increased NO release resulting from passive stretch or activation was dependent on the presence of extracellular calcium. Cyclic loading of cultured myotubes also resulted in a significant increase in NO release. Together, these findings show that activity of muscle influences NO production in the short term, by regulating NOS activity, and in the long term, by regulating nNOS expression.